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Responses to Comments from the Central Delta Water Agency

21-1. The commenter’s concern regarding land application of biosolids on ground and surface
waters which naturally flow into or eventually are discharged into the Sacramento/San
Joaquin Delta are noted.

21-2. Based on conditions specific to California, the proposed GO is more restrictive than the
Part 503 regulations.  Additionally, the commenter is concerned about the land application
of biosolids to areas that “unreasonably and unnecessarily jeopardize the public and the
environment.” The EIR was prepared to evaluate the effects of land application of biosolids
on the public and the environment.  The proposed GO also was designed to separate the
land application of biosolids in sensitive areas (the exclusion areas), such as the
jurisdictional Sacramento-San Joaquin River Delta from the rest of the state.  Any
proposals for land application in the exclusion areas would be subject to further
environmental evaluation under CEQA.

21-3. The draft EIR concluded that the land application of biosolids would not result in
significant and unavoidable environmental impacts.  Furthermore, the draft EIR concluded
that, with mitigation measures, all impacts would be considered less than significant.  The
commenters opinion regarding the conclusions of the EIR and the selection of the
environmentally superior alternative is noted.

21-4. As noted in the comment, SWRCB staff did provide special consideration to the Delta by
excluding it from coverage under the proposed GO.  Also, the proposed GO does address
issues such as flooding, surface water and groundwater.  The potential impacts discussed
for the statewide program are applicable to lands adjacent to and upstream of the Delta.
With proper implementation of the proposed GO provisions and the mitigation measures
in this EIR, offsite and downslope significant effects are not anticipated.

21-5. The commenter indicates that the draft EIR “fails to provide additional ‘safety buffers’ or
‘uncertainty buffers’ to protect the environment and the public from the extensive gaps in
our scientific knowledge in this area.”  

The commenter cites a study with a quote from a paper by Straub, T. M., I. L. Pepper, and
C. P. Gerba, 1993 entitled “Hazards from Pathogenic Microorganisms in Land-Disposed
Sewage Sludge.” This quote will be added to page 5-5 after the first paragraph, before the
heading Emerging Pathogens of Concern:  

As an example of the unavoidable uncertainty associated with the impacts from
pathogens in biosolids, the authors of the study, “Hazards from Pathogenic
Microorganisms in Land-Disposed Sewage Sludge,” explain the following:
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It should be recognized that the list of pathogens is not constant.
As advances in analytical techniques and changes in society
have occurred, new pathogens are recognized and the
significance of well-known ones changes.  Microorganisms are
subject to mutation and evolution, allowing for adaptation to
changes in their environment.  In addition, many pathogens are
viable but nonculturable by current techniques [cite], and actual
concentrations in sludge are probably underestimated.  Thus, no
assessment of the risks associated with the land application of
sewage sludge can ever be considered to be complete when
dealing with microorganisms.  As new agents are discovered
and a greater understanding of their ecology is developed, we
must be willing to reevaluate previous assumptions.

SWRCB staff is aware of these uncertainties and has therefore developed a conservative
approach to regulating land application of biosolids.  SWRCB staff will reevaluate its
regulatory program as research provides additional information on risks associated with
pathogens.

21-6. The comment presumes there are “gaps and shortcomings” in EPA’s Part 503 regulations.
This statement refers to Cornell Waste Management Institute’s report, “The Case for
Caution, Recommendations for the Land Application of Sewage Sludges and An Appraisal
of the US EPA’s Part 503 Sludge Rules.”  In developing the Part 503 regulations, EPA
conducted a comprehensive risk assessment based on decades of research on hundreds of
different pollutants.  The risk assessment provided sufficient conservative measures to
protect against adverse impacts to humans and the environment.  While developing the risk
assessment, it was determined that heavy metals clearly posed the greatest risk of all
potentially toxic pollutants; therefore, limits for these metals were created.

As part of the EIR preparation for the proposed GO, current information was reviewed to
determine if there have been any significant scientific data that could refute EPA’s
findings.  Cornell’s study was examined and it was determined that there is still a lack of
sufficient scientific information to change the metals limits or add any additional limits for
other pollutants other than molybdenum.  Cornell’s study referenced metals limits set in
other countries that are more restrictive than those listed in the Part 503 regulations.  Limits
set in other countries are based on policy, not on a scientifically based risk assessment (see
Master Response 12).  The proposed GO goes beyond the Part 503 regulations and
provides other measures to reduce the risk for public health impacts associated with the
land application of biosolids.

21-7. See Response to Comment 21-6.

21-8. This comment assumes that the EPA did not have sufficient information to adequately
evaluate the risk of the land application of biosolids.  Dioxin and numerous other
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compounds were evaluated in the EPA risk assessment.  Although there was limited
information at that time on dioxin and some other chemicals, it appears that EPA offered
sufficient conservative measures as part of the Part 503 regulations to protect human health
and the environment.  More information is now available on dioxin and EPA is using this
data to develop limits for dioxin that can eventually be incorporated by the proposed GO
if deemed appropriate by SWRCB staff.  The EPA’s proposed rule on dioxin was
published in December 1999.  As the EPA deems necessary, other pollutants may be
regulated in the federal rules.  These too will be considered by the SWRCB on a case by
case basis.

In the case of dioxin, dioxin is everywhere, including in the food that humans consume.
The most substantial source of dioxin to humans is from meat products.  At best, biosolids
have only a minor contribution of dioxin to soils.  Air deposition has, by far, the greatest
contribution of background dioxin levels in soils.  Furthermore, dioxin levels in the U.S.
are continuing to decrease over the years.  

21-9. Comment noted; however, SWRCB staff respectfully disagrees with the commenter’s
conclusions regarding the need for more restrictive setback distances to the listed water
resources.  However, SWRCB staff does not disagree that increasing the setback distances
would reduce potential impacts to water quality.  The recommended measures would limit
location and probability of impacts occurring.  However, these measures would not change
conclusions reached pursuant to CEQA guidelines for disclosing and identifying the
significance of environmental impacts.  As described in Master Response 13, analysis of
potential environmental impacts to surface and groundwater resources were based partially
on the risk assessments performed for development of the Part 503 regulations, additional
conservative restrictions and prohibitions for land application under the proposed GO, and
presumption that RWQCB staff will ensure that each biosolids application project
adequately complies with the proposed GO and other water quality regulations.  

In addition, Master Response 14 describes the rationale for analysis of the proposed GO’s
level of protection to groundwater resources from all potential contaminants.
Recommended increases in setback distances to groundwater resources would be overly
restrictive and inconsistent with comparable regulations for similar materials discharged
from confined domestic livestock facilities, residential septic systems, agricultural fertilizer
and pesticide use, areas where reclaimed treated wastewater is applied, and siting rules for
landfills.  Master Response 17 describes the rationale for evaluating impacts to surface
waters under the provisions and protective measures in the proposed GO based on the
inherently low probability of occurrence in such areas.

21-10. The SWRCB staff respectfully disagrees with the comment recommending restrictions to
land applications of biosolids regarding  minimum depth of groundwater.  Master
Response 13 describes the basis for analyzing potential impacts to groundwater from
biosolids application under the proposed GO in relation to the risk assessments conducted
for the Part 503 regulations.  In addition, Master Responses 15 and 16 describe why risk
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assessments conducted for the Part 503 regulations were extremely conservative with
respect to depth to groundwater. 

21-11. The commenter presumes that “preferential flow paths” to groundwater provide a more
conservative basis for the water quality impact analysis than that presented in the EIR.
This presumption is not correct.  See Master Response 16 for a detailed description of why
preferential flow paths would not substantially affect the risk assessments of the
groundwater pathway conducted for the Part 503 regulations.

21-12. Master Response 15 describes why the analysis of water quality impacts to groundwater
from biosolids application was not dependent on a provision in the proposed GO for
minimum vertical separation between biosolids application areas and the groundwater
table.

21-13. The comment references two studies conducted that further criticize EPA’s presumption,
as used in the Part 503 regulations, that metals cannot readily leach in soils.  This
presumption is also implied in the proposed GO.  While these studies show that metals
movement in soil can be higher under certain conditions, there is still a lack of conclusive
scientific evidence that sludge applied metals readily leach through soil.

The comment’s referenced study (Camobreco et al. 1996) showed that metal mobility is
higher in undisturbed soils, but the author stated that “. . . even with preferential flow, the
metals still interact with the soil binding sites on the preferential flow paths.”  The author
also stated that “While this study demonstrates that preferential flows paths in undisturbed
soil make a considerable difference when considering solute transport through soil, it may
not be directly applicable to sludge-applied metals.  Metals applied in this experiment were
soluble metal salts, whereas metals in sewage sludge would not necessarily react in a
similar matter since the high organic content of sludges retains metals strongly.”

The argument for increased metals mobility was based on the fact that some metals were
unaccounted for in the metals balance.  The argument also assumes that the fraction of
metals that are not accounted for in the soil has leached.  However, it has been shown that
all metals in the soils cannot be extracted by conventional laboratory methods because of
metals complexing in the soil.  Conventional metal extraction methods used did not fully
recover all the metals in the soils (Dowdy et al. 1991).

The comment also presumes that the presence of preferential flow paths in soil were
overlooked by the SWRCB staff and may invalidate the environmental impact analysis
conducted for the EIR.  As described in Master Response 14, the analysis of potential
impacts to groundwater under the proposed GO were primarily based on the protections
afforded for nitrate contamination, which generally moves more readily in the soil-water
column than trace metals or SOCs, for which extensive risk assessments were performed
for the Part 503 regulation development process.  The Part 503 risk assessments found that
the groundwater pathway was not limiting for any trace metal or SOC in the final adopted
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pollutant limits (Master Response 13).  In addition, Master Response 16 describes why
preferential flow paths do not necessitate additional evaluation on the part of the SWRCB
for analysis of groundwater quality impacts in the EIR.

21-14. The relationship between preferential flow paths, lack of GO provisions for minimum
depth to groundwater, and the analysis of groundwater quality impacts are summarized in
Master Responses 13, 14, 15 and 16.

21-15. See Response to Comment 21-13. The applicability of preferential flow paths to the
analysis of groundwater quality impacts is described in Master Response 16. 

21-16. The applicability of preferential flow paths to the analysis of groundwater quality impacts
is described in Master Response 16.

21-17. The comment addresses the concern over virus movement from biosolids into groundwater
by preferential flow.  The comment assumes that the biosolids initially contain large
amounts of pathogens.  Biosolids undergo treatment prior to land application and must
meet pathogen reduction requirements in the Part 503 regulations.  As a result, land-applied
biosolids contain reduced levels of pathogens.  For Class A biosolids, to ensure that the
biosolids have met the pathogen reduction requirements, the proposed GO requires that the
biosolids are tested for fecal coliform as part of the pre application report, and annually
thereafter.  The pathogen levels in Class B biosolids are low enough that the risk of
groundwater contamination of groundwater is less than significant when GO restrictions
are complied with.  

See Master Response 13 for additional provisions in the proposed GO that are more
restrictive than the Part 503 regulations.  The applicability of preferential flow paths to the
analysis of groundwater quality impacts is described in Master Response 16. 

21-18. The analysis of groundwater impacts regarding depth of groundwater and preferential flow
paths is described in Master Responses 15 and 16.

21-19. The commenter notes, “the available scientific evidence indicates that viruses have
migrated downward through the soil up to 60 feet.  In the study entitled, ‘Hazards from
Pathogenic Microorganisms in Land-Disposed Sewage Sludge,’ it states:”

In contrast (to studies using viruses that are highly adsorbed in soil), Gerba and
Bitton (1984) reported that coxsackie B3 virus was able to migrate 18.3 m
when sewage effluent was applied to land used for artificial groundwater
recharge.  Downward migration from sludge-amended soils using viruses that
adsorb poorly to soil like Group B coxsackie has not been studied....Only a
limited number of virus groups have been studied to date.”  (See Attachment
A to prior comments on NOP, dated December 1, 1998, page 76).
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Dr.  Charles Gerba, one of the authors of this study, indicated that this study was for sandy
soils in which large quantities of water were applied.  Viruses are more tightly bound to
solids in areas where biosolids are applied  and there is not as much water applied to
provide a means of transport to groundwater.  Also, the referenced groundwater recharge
studies have different objectives than biosolids amendment to agricultural areas, that being
maximizing the amount of water applied and percolation to groundwater.  Agronomic
nitrogen application rates will limit the amount of water and potential leaching to
groundwater in areas where biosolids are applied due to the limitations related to nitrates.

21-20. The analysis of groundwater impacts regarding depth of groundwater and preferential flow
paths is described in Master Responses 15 and 16.

21-21. The analysis of groundwater impacts regarding depth of groundwater is described in
Master Response 15.

21-22. Commenter requests that the EIR address the extent to which coxsackie B3 can be present
in Class A and Class B biosolids, and how it relates to Comments 21-19 and 21-20.

Coxsackie B3 virus survival in sewage sludges subjected to anaerobic digestion for 24
hours at 35EC  was low (>99% reduction).  For longer detention times (14 days at 32EC)
survivals were even lower (>99.999% reduction) (Eisenhardt et al. 1977).  The levels of
virus present in digested sludges could be in excess of 1000 viruses/L even if treatment
efficiency were 99% (Straub et al. 1993).  See draft EIR References for Chapter 5.

Such high destruction in the basic processes used to reduce pathogens in biosolids forms
a basis for the development of the Part 503 regulations.

21-23. In addition to pathogen reduction measures, the proposed GO has additional requirements
such as setback distances during biosolids application of 10 to 2,500 feet, and waiting
periods of 30 days to 36 months to protect against pathogen regrowth over longer periods
of time.  These measures protect humans against exposure to pathogens.  Studies show that
the survival rates and regrowth of pathogens in soil are extremely variable depending on
several factors (Pepper et al. 1993).

No regulation is immune from irresponsible agencies or individuals.  Applying biosolids
that do not meet Class A or B requirements is no different from any other negligent
practice.  The EIR assumes that biosolids application will follow the proposed GO’s
requirements.  Biosolids land application is subject to inspection by the producer as called
for in the California Water Environment Association(CWEA)  Manual of Good Practice
for Land Application of Biosolids, and regulatory agencies, including RWQCBs and
County Local Enforcement Agencies.
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21-24. Commenter requests that the EIR address the extent to which other viruses with similar
characteristics to coxsackie B3 (such as viruses that absorb poorly to soil) are present in
Class A and Class B biosolids, and how it relates to comments 21-19 and 21-20. 

Few studies have been performed to quantify viruses in biosolids.  Efforts to measure
viruses in biosolids have only recently been developed and are continuing (Goyal et al.
1984, Smith and Gerba 1982, and Payment and Trudel 1985, all as cited in Yanko 1988).
The evaluation of compost quality was one of the most intensive studies done prior to the
adoption of the Part 503 regulations (Yanko 1988). 

Since the advent of the Part 503 regulations, more studies have focused on the destruction
of pathogenic organisms (Huyard et al. [1998], Han and Dague [1997], Han et al. [1997],
Watanbe et al. [1997], Volpe et al. [1993], and Aitken and Mullenix [1992]).
Thermophilic anaerobic digestion has been evaluated because of the significant advantage
of improved pathogen destruction with the potential of meeting the pathogen quality
requirements of EPA’s Class A biosolids.  These studies have focused on bacterial
reductions.  Viral studies are more difficult to perform. 

As alluded to in the Response to Comment 21-23, anaerobic digestion has been very
effective in those studies where virus inactivation has been quantified.

New evaluations of thermophilic anaerobic digestion versus mesphilic anaerobic digestion
to meet the Class A reduction requirements of the Part 503 regulations have been
completed by the East Bay Municipal Utility District (Gabe et al. 1999).

21-25. Commenter requests that the EIR address the extent to which other viruses with similar
characteristics to coxsackie B3 (such as viruses that absorb poorly to soil) can move more
readily through the soil and how it relates to comments 21-19 through 21-24. 

Specifically, commenter wants to know:

# whether viruses and other little-known contaminants and/or which we
are not scientifically able to detect or study can move through soil
similarly or more easily than coxsackie B3;

# whether viruses like group B coxsackie been studied;

# what virus groups have been studied;

# if these studies considered the preferential flow phenomenon.

The commenter noted, “The literature shows that metals movement through soil is still
not well understood.  The roles of preferential flow paths and soluble organic matter are
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especially unclear.” (See Attachment H to prior comments on NOP dated December 1,
1998, page 742).

In regards to this point, Dr. Charles Gerba, co-author of a 1993 paper entitled “Hazards
from Pathogenic Microorganisms in Land-Disposed Sewage Sludge,” responds, “Both
column experiments and field studies have shown that biosolid application to land does not
result in virus transport to aquifers.  Viruses have not been detected beneath biosolid
application sites.  It appears difficult for viruses to be released from biosolids.  Coxsackie
viruses are members of the enterovirus group and they are common in biosolids.  The
methods used in previous field studies were capable of detecting Coxsackie B3 virus; if it
was a significant problem it should have been detected in the subsurface.  Also, since field
studies were conducted on virus migration from land applied biosolids, the issue of
preferential flow aiding virus migration was taken into consideration. If it had been a
significant issue, viruses should have been detected in the groundwater.” (Gerba pers.
comm.).

21-26. The commenter asked that the EIR address the issue of  “Whether biosolids will be applied
to lands which, due to their soil makeup and/or the presence of preferential flow paths, are
similarly capable of transferring viruses (and other contaminants) 60 feet below the
surface.”

In regards to this point, see Response to Comment 21-25.

21-27. As described in Master Response 15, the SWRCB staff disagrees with the presumption that
the lack of provision in the proposed GO for biosolids application regarding minimum
depth to groundwater would cause groundwater impairment.  As described in Master
Response 17, flooding presents an increased risk beyond those evaluated for transport of
contaminants in the Part 503 risk assessments.  However, the probability of flooding on a
field receiving biosolids through the GO review process is inherently low such that water
quality impairment from such an infrequent occurrence is considered less than significant.

21-28. See Master Responses 13 and 14.

21-29. As described in Master Response 15, groundwater monitoring required for the proposed
GO is not relied on as mitigation for potentially significant impacts under CEQA because
it does not fully satisfy the requirement to reduce, minimize or avoid the impact.  Master
Responses 13 and 14 describe the basis for evaluating impacts to groundwater quality.  The
analysis presumes that biosolids application could occur continuously with normal farming
practices designed to comply with provisions of the proposed GO.  The Part 503 risk
assessment specifically for groundwater was based on more conservative assumptions of
biosolids application rates occurring continuously for 20 years (rather than the 15-year
period of effect for the GO).  This risk assessment assumed a depth to groundwater of 1
meter.  Under this very conservative assumption, no significant effects were predicted.
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Therefore, monitoring that is adopted on a site-specific basis by responsible RWQCB staff
would not affect the degree or extent of potential impacts.

21-30. As stated in Master Response 15, groundwater monitoring required for the proposed GO
is not relied on as mitigation for potentially significant impacts under CEQA because it
does not fully satisfy the requirement to reduce, minimize or avoid the impact.  Therefore,
the SWRCB staff disagrees that discretionary changes made by the Executive Officers to
required monitoring would necessarily increase the degree of potential groundwater quality
impacts.  Also see Response to Comment 21-29.

21-31. The discretionary authority that the proposed GO gives to RWQCB Executive Officers
regarding groundwater monitoring has not deferred the impact analysis relative to
groundwater quality.  The EIR gives a thorough consideration of the potential for
groundwater contamination in Chapter 3 (see pages 3-29 to 3-37).  The discretion given
in the proposed GO allows the Executive Officers to determine if groundwater monitoring
would provide enough benefit to warrant the cost in specific project situations.  Monitoring
is not, in itself, proposed as a mitigation for potential groundwater impacts; it is an early
detection method that can be used where depth to groundwater and soil conditions indicate
it would be advisable.  The Executive Officers have RWQCB technical staff to provide the
analysis necessary to determine the value of monitoring.  

This EIR is intended to provide CEQA compliance for any proposed land application
project that meets the parameters in the proposed GO.  The RWQCBs have the authority
to use individual waste discharge requirements and undertake additional CEQA
documentation for any proposed project that may fall outside the parameters of the
proposed GO and may not be fully protective of the environment if it were regulated only
by the conditions in the proposed GO.

21-32. Comment noted.  The draft EIR, page 3-35, last sentence of second paragraph, is hereby
revised as follows:

In areas with shallow groundwater and frequent biosolids application,
monitoring is required that would result in early detection if leaching of
substantial quantities of pollutants were occurring.

Although trace metals, SOCs, and biological contaminants are not required to be monitored
in wells, the more soluble compounds such as nitrate, total dissolved solids, and chloride
must be monitored annually.  As described in Master Response 15, if monitoring of these
contaminants indicates impairment, the RWQCB engineer would then be able to evaluate
whether there is a further risk from other less soluble contaminants and adjust future
permitting practices to ensure resource protection.

21-33. Metals, pathogens, and organic chemicals travel at much slower rates than the constituents
listed for groundwater monitoring in the GO.  For this reason, those inorganic salts are the
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recommended indicators for measuring potential groundwater effects.  This approach is
prudent and scientifically defensible.  The remaining numbered points discussed in
Comment 21-33 are addressed as follows: 

1.  The proposed groundwater monitoring requires approval by the RWQCB
Executive Officer.  As stated in the Monitoring and Reporting Program of the
GO, “a minimum” of three wells is required.  This allows the flexibility to
require more monitoring wells for larger sites. 

2.  Groundwater generally flows at a low rate.  Best professional judgment
establishes monitoring once per year as appropriate.  

3.  Monitoring wells are used to determine the gradients of the groundwater
flow, including those exerted by potential wells .  

4.  The fecal coliform test, although not required in periodic testing, will not
“detect” other pathogens, but may indicate the presence of such organisms.
The inorganic constituents recommended as indicators for measuring potential
groundwater effects will sufficiently indicate potential groundwater effects. 

5.  Tile drains are commonly used in areas where the groundwater is saline.  In
such cases, groundwater may not be designated as a municipal or agricultural
source.  However, in cases where tile drains are present and the groundwater
monitoring is required, those factors must be weighed at the time the RWQCB
Executive Officer is approving the groundwater monitoring system.

21-34. The groundwater monitoring program proposed in the proposed GO was developed and
reviewed by SWRCB staff familiar with the latest groundwater quality monitoring
protocol; this program has subsequently been reviewed by engineers and technical staff
preparing the EIR who are also familiar with the design and implementation of effective
groundwater monitoring programs.  The SWRCB is the principal state agency responsible
for protecting waters of the state to maintain their beneficial uses.  

The list of constituents that must be tested for is in the preapplication report.  The initial
groundwater testing must include a full range of potential contaminants regulated by the
GO.  Subsequent annual testing relies heavily on monitoring for changes in nitrate, chloride
and TDS levels as an indicator of any influence land application might have on
groundwater quality.  Refer to Master Responses 14 and 15 for a further explanation of this
monitoring protocol.  RWQCB staff have the authority and technical expertise to dictate
the location of this monitoring relative to the land application operation and can propose
additional monitoring requirements if deemed necessary to fully protect groundwater
quality.
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For those sites where groundwater quality monitoring is deemed necessary, monitoring will
be required annually as long as the permit is in place.  When the permit is withdrawn, the
requirement will cease.

21-35. The comment indicates that the EIR lacks scientific information regarding the factors
which contribute to horizontal and vertical movement of pathogens and contaminants once
they reach the saturated zone (the groundwater aquifer).  The commenter requests scientific
information regarding these factors and asks: 

# How far and how quickly will the various contaminants and pathogens travel
vertically and horizontally in the saturated zone? 

# What factors influence their movement? 

# Will they concentrate near the top of the water table (will some of the pollutants and
pathogens float? If so which ones?), or will they continually drive downward due to
gravitational forces?

When biosolids are land-applied, the soil and biosolids particles form a filter mat that
prevents most large particles from entering the subsurface groundwater.  Usually, only
soluble and colloidal particles and virus particles, and perhaps small bacteria, can enter the
soil while larger organisms (such as helminth eggs) are retained on  land
(U.S. Environmental Protection Agency 1992).  Filtration acts on the bacteria while
adsorption retains viruses in the soil.  

Vulnerability of a groundwater source to contamination depends on several factors,
including the natural watershed characteristics, geology, soil permeability, soil slope and
the amount of runoff.  Human factors include reservoirs, wells, canals, and irrigation
practices, in addition to the quality and amount of biosolids applied to a given site.
Because these factors can influence the pathogens’ vertical and horizontal movements on
a site-specific basis, it is not possible to generalize these rates. Specific factors important
to horizontal and vertical movement of pathogens and contaminants include the type of
geologic structure and soil characteristics. The geologic transmissivity rating using the
DRASTIC rating scale (U.S. Environmental Protection Agency 1987) shows little transport
through shale and igneous rock (rated 1-3 on a 10-point scale) while sand and gravel
ratings are in the range of 4-9 on a 10-point scale (high numbers indicate greater
permeability).  Soil permeabilities  have been classified from very slow (0-0.6 inches/hour)
to very rapid (> 20 inches/hour).  

Course sand is the soil medium most conducive to pathogen transport because it is not a
good filter medium for bacteria and is a poor adsorbent for viruses (Kowal 1985).  For
transport to occur from the soil surface to groundwater, there must be a route, such as
cracks in the soils caused by dessication or from holes caused by roots, insects or animals,
which can allow substantial transport to the subsoil.  Subsurface fissured rock or limestone
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may also facilitate transport downward.  However, there must be free liquid from biosolids
application, rainfall, or irrigation water to provide a vertical transport mechanism.  Then
the depth to groundwater becomes a factor, as does the surface application rates or rainfall
amounts (which must be sufficient to reach the groundwater via vertical downward
movement).  Movement rates will vary with soil type and hydraulic gradient.  

Viruses in particular appear to have the greatest potential of all pathogens to migrate to
groundwater.  However, risk modeling efforts have shown that typically only 1 percent of
pathogens present may be transferred to the subsurface and groundwater (assuming it is
shallow) (Scarpino et al. 1988).  Movement is slow to and within groundwater because the
adsorption and desorption processes in the soil impede movement and slow progressive
transport downward and laterally.  Using saturated sites where wastewater is infiltrated
(Gerba et al. 1991) showed that adsorption and/or filtration substantially reduced the
density of virus (two-log reduction achieved by 15 feet of soil) when the wastewater was
applied at a rate of 2 feet per day on a sandy soil.  Biosolids application rates usually result
in about two order of magnitude lower water application rates than a wastewater infiltration
operation; thus even greater viral soil adsorption would be expected.  Maximum survival
times for viruses in soils at low temperatures (3 degrees to 10 degrees Centigrade) have
been measured at 170 days (Kowal 1985).  With the low irrigation and rainfall in
California, and resultant low virus transport rates, it is highly unlikely that virus
contamination of groundwater will occur. 

Considerable efforts are underway to develop programs to protect groundwater users from
consuming contaminated groundwater.  This has resulted in national programs such as the
Well Head Protection Program, Source Water Assessment Programs and comprehensive
state groundwater protection programs under the Federal Safe Drinking Water Act, which
designate time and distance-related zones which prohibit or limit potential water
contaminants.  As part of the groundwater disinfection rules being developed by the U.S.
EPA, protection criteria have focused on dissolved contaminants and more recently on
pathogens, including viruses.

Movement of contaminants and pathogens from biosolids applied soils will be very site-
specific.  First, the soil acts as a natural filtering mechanism controlling movement.  For
viruses and bacterial contaminants, soil particle size and the electrostatic forces within the
pore water will control their movement vertically.  Horizontal movement will be controlled
similarly by these factors plus the localized movement of the groundwater.  Differential
movement is likely in aquifer where the underlying rock is course and unconfined which
often occurs on flood plains.  Given the siting constraints that the GO places on biosolids
land application sites, flood plain application sites are unlikely to pose any problems since
they will not be permitted.

21-36. The proposed GO is intended to provide for protection of beneficial uses, including
drinking water supplies.  Consistency between different State of California regulations is
important when considering the rationale for adoption and scientific basis.  The SWRCB
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believes that the 500-foot horizontal buffer recommended in the proposed GO is sufficient
to prevent contamination of drinking water wells by pathogens and chemical contaminants
when considered in the context of the other restrictions in the proposed GO dealing with
contaminant levels, treatment to reduce pathogens and management practices to prevent
water quality and soil contamination.  In most counties, the minimum setback distance
from septic tanks to domestic wells is 100 feet (Peters pers. comm.); thus, the setback
recommended in the GO would provide a level of protection well above that required by
most county environmental health departments.

21-37. The commenter notes that the EIR should also bear in mind the extremely low infection
dose for many pathogens.  The commenter states:

Significant numbers of pathogens exist in sludge even after stabilization and
treatment.  If these pathogens can remain viable for extended periods of time,
groundwater sources beneath sludge disposal and land application sites may
become contaminated.  Pathogens may not be significantly inactivated or
removed by transport through the vadose zone.  Once in groundwater, they may
travel significant distances from the site.  For viruses and parasites, the
infectious dose is low, 1-50 organisms (Gerba 1986).  If the concentration of
either of these pathogens exceeds 103/mL of groundwater, there could be a
significant risk of infection on an annual and lifetime basis (Gerba and Rose
1990).  (See Attachment A to prior comments on NOP, dated December 1,
1998. Hazards, page 85).

University of Arizona microbiologist and researcher Dr. Charles Gerba, whose work was
cited and who has undertaken extensive studies of sewage sludge and biosolids land
application sites, replies: 

Both column experiments and field studies have shown that biosolid
application to land does not result in virus transport to aquifers.  Viruses have
not been detected beneath biosolid application sites.  It appears difficult for
viruses to be released from biosolids.  Coxsackie viruses are members of the
enterovirus group and they are common in biosolids.  The methods used in
previous field studies were capable of detecting Coxsackie B3 virus and if it
was a significant problem it should have been detected in the subsurface.  Also,
since field studies were conducted on virus migration from land applied
biosolids, the issue of preferential flow aiding virus migration was taken into
consideration.  If it had been a significant issue, viruses should have been
detected in the groundwater (Gerba pers. comm.).

21-38. Master Response 17 provides additional information regarding the evaluation of impacts
to surface waters under the provisions and protective measures in the proposed GO,
including the potential for impacts from flooding.
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21-39. Master Response 17 provides additional information regarding the evaluation of impacts
to surface waters under the provisions and protective measures in the proposed GO,
including the potential for impacts from flooding.  SWRCB staff does not dismiss the
comments of EPA regarding its analysis of risks associated with biosolids application in
floodplain areas.  It is the position of the SWRCB staff that RWQCB staff receive ongoing
training in the proper methods of evaluating and issuing waste discharge requirements
given site-specific information that would be required in the Pre-Application Report; the
proposed GO also provides a specific control for application within areas subject to
significant erosion from runoff or flooding.  Therefore, implementation of biosolids
application projects under the proposed GO would pose a low risk to water quality because
of washout from flood-prone areas.

21-40. Master Response 17 provides additional information regarding impacts to surface waters
under the proposed GO’s provisions and protective measures, including the potential for
impacts from flooding.

21-41. See Master Response 13 for a description of the conservative risk assessment process
conducted for the Part 503 regulation process, assumptions for evaluating potential water
quality impacts to surface resources in the EIR, and reasons why the identified impacts
were considered less than significant.  

The comment is not correct in stating that only nine chemicals were evaluated.  The risk
assessments evaluated seven trace metals and 10 SOCs; however, EPA determined that
regulations were not necessary for all the SOCs.  The risk assessments determined that the
concentrations for the metals were limited by environmental pathways other than the
surface pathway;  and the limiting concentrations of metals were much higher than for
other pathways.  The risk assessments for several trace metals (chromium, copper, lead and
nickel) indicated that application could be unlimited and still pose very little risk of
contamination.  Because limiting concentrations of trace metals were lower for other
pathways, biosolids application at those rates would further reduce the risk of
contamination from the surface pathway.  For example, the annual application of mercury
is limited to 17 kilograms per hectare (kg/ha) to prevent contamination from the pathway
of a child eating biosolids, whereas application of up to 1100 kg/ha of mercury could occur
and still protect the surface water pathway.  Biosolids application of 17 kg/ha mercury
equates to a ratio that is 65 times lower than what is considered protective of the surface
water pathway.  This ratio is larger for all other trace metals. 

SWRCB staff does not dispute specific arguments against the EPA risk assessment process
of the surface pathway, based on other research studies found during the EIR scoping
process.  However, the extensive EPA Part 503 regulation development process was based
on the combined experience, research and judgement of many professionals knowledgeable
of waste management processes.  SWRCB staff believes conservative factors in the Part
503 regulations and additional protective measures in the proposed GO provide substantive
support of the EIR’s impact conclusions.
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21-42. The proposed GO prohibits direct discharge of biosolids into waters.  Biosolids application

projects under the proposed GO would have to maintain minimum setback distances from
surface waters and areas of gully erosion or washout.  These features must be documented
on the Pre-Application Report.  The SWRCB staff is confident that RWQCB staff have
sufficient training, data resources, and review and enforcement authority at their disposal
to carefully determine if a project would comply with these provisions.  RWQCB staff can
also reject a project, or request modifications to bring the project into conformance, or
require individual WDRs if protective measures are not included that would prevent direct
discharge.

21-43. Master Response 13 describes the basis for analysis of potential surface water quality
impacts in the EIR and conservative factors in EPA’s risk assessments conducted for the
Part 503 regulations.  Toxicity is generally associated with trace metals and SOCs, for
which risk assessments were specifically conducted for the Part 503 regulations.
Therefore, SWRCB staff believes the proposed GO will protect water quality standards for
toxicity.  If, however, any contradictory evidence becomes available that indicates toxicity
was occurring because of land application of biosolids, the SWRCB could modify the GO
program to reduce the potential adverse effects from toxicity. 

21-44. Master Responses 13 and 17 generally describe the basis for the analysis of potential
surface water quality impacts under the proposed GO.  Responses to Comments 21-39, 21-
41, 21-42, and 21-43 further address the analysis of surface water quality impacts.
SWRCB staff believes the evidence supports the EIR’s conclusions that risk to surface
water quality impairment from biosolids application is sufficiently low, additional
protective measures are included, and RWQCB staff have authority to require individual
waste discharge requirements  for any application project that they believe would not
conform to the GO provisions.  This ability for individual review includes consideration
of a proposed land application site relative to areas of washout or gully erosion where
materials could be carried offsite.

21-45. As described in Master Response 13, the Part 503 regulations were developed with several
conservative assumptions regarding potential fate and transport mechanisms of
contaminants to surface water.  Response to Comment 21-39 also describes the basis for
SWRCB staff opinions regarding the role that  professional training of RWQCB staff and
discretionary authority have in reducing potential impacts from typical waste application
projects.  Those responses are applicable to the analysis of water quality effects from
exposure of biosolids application sites to stormwater runoff and irrigation water.  SWRCB
staff believes the evidence supports the EIR’s conclusions that risk to surface water quality
from biosolids application is sufficiently low, additional protective measures are included,
and RWQCB staff has authority to require individual waste discharge requirements  for any
application project that they believe would not conform to the provisions of the proposed
GO.  RWQCB staff routinely evaluate effects of stormwater discharges in association with
National Pollutant Discharge Elimination System (NPDES) permitting processes and are
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trained to properly evaluate potential exposure and contamination problems  associated
with biosolids application projects.  Irrigation water poses no additional threat to water
quality, since Part 503 regulations risk assessments were extremely conservative regarding
the surface water pathway exposure route.

21-46. Master Response 13 generally describes the basis for the analysis of potential surface water
quality impacts in the EIR and conservative factors in EPA’s risk assessments conducted
for the Part 503 regulations.  See Response to Comment 21-45 for SWRCB response to
potential effects of irrigation water and stormwater runoff.

21-47. SWRCB staff does not dispute that biosolids application projects have the potential to
contribute small amounts of organic matter and total organic carbon (TOC) to water in the
Delta and that this material could be a factor in the formation of trihalomethanes, which
is a concern at drinking water treatment plants.  The increase in trihalomethane
concentrations in treated (chlorinated) drinking water is related to the TOC concentrations.
Because biosolids will only be applied to carefully selected lands outside of the Delta, the
effects of the biosolids on Delta TOC concentrations will be very small relative to the
natural (vegetation) and agricultural (crop residues and peat soil oxidation) sources of
TOC.  Furthermore, the proposed GO requires specified setbacks from water bodies and
the land application of biosolids in the Delta is not allowed under the proposed GO (an
individual permit must be issued and further CEQA analysis would be required).  SWRCB
staff does not believe that the land application of biosolids under the proposed GO would
be a significant contribution of TOC to Delta waters, individually or cumulatively, due to
the GO’s numerous requirements.

21-48. See Response to Comment 21-47.

21-49. Master Response 13 generally describes the basis for the analysis of potential surface water
quality impacts in the EIR and conservative factors in EPA’s risk assessments conducted
for the Part 503 regulations.  The controls in the Part 503 regulations and the proposed
GO’s additional controls are deemed adequate to protect the surface waters of the state
from individual site and cumulative contributions of pollutants contained in biosolids.  The
soil medium and the required agricultural practices are a buffer and binder for the small
amounts of heavy metals and other pollutants that are allowed to be present in biosolids
applied to the land.  The Clean Water Act has provisions that the SWRCB is using to
assess cumulative or watershed-scale effects on water quality (total maximum daily load,
or TMDL, provisions).  The TMDL program generally consists of identifying contaminant
sources in a watershed that has impaired water quality, determining reductions in
contaminant loading necessary to improve the water quality to acceptable levels, and
allocating these, in mass emissions, among the various discharges to improve water quality.
Biosolids application projects could be subject to the TMDL process in any watershed that
has a TMDL program.
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21-50. The commenter notes that the EIR has failed to adequately investigate, document, discuss
and analyze the potential for the numerous pathogens in Class A and Class B biosolids to
enter the ground and surface waters, the air, or the land in the vicinity of the application
sites. 

The SWRCB staff disagrees with the comment.  The information in the draft EIR and
response to comments adequately discloses what is known about the potential for various
types of pathogens to enter ground and surface waters, the air or soils at or near biosolids
application sites.

21-51. There have been extensive reviews of the scientific literature and research supported by the
EPA in developing the Part 503 regulations and in ongoing work to provide guidelines and
methods for analyzing and managing biosolids.  With regard to pathogens, a third edition
of the document “Control of Pathogens and Vector Attraction in Sewage Sludge” will soon
be published (James Smith, pers. comm.).  This document and its predecessors
(U.S. Environmental Protection Agency 1992) have provided specific treatment methods
for meeting the Part 503 regulations and how to test for various pathogens in sludges.  The
research in this area has been used to develop the proposed GO controls on pathogens in
biosolids.  The potential for transport of pathogens to water, air, and soil has been
thoroughly considered in the EIR (see Chapters 3, 4, 5 and 10).

21-52. The pathogen regrowth issue is discussed in the Response to Comment 10-4.

21-53. See Response to Comment 10-4.

21-54. The commenter believes the EIR should “also bear in mind and take into consideration our
current inability to effectively detect pathogens.” Comment noted; however, methods  have
improved  for the detection of pathogens in the environment, including emerging pathogens
such as  adenovirus.  While additional studies would confirm survival of these organisms
during biosolid treatment and in the environment, existing information does not indicate
that they would persist significantly longer than studied enteric pathogens.  Current
guidelines regarding biosolid treatment and land application are conservative regarding
pathogen die-off and reduction in treatment.  See Master Response 15 for additional
information about microbial monitoring.

With the requirement for groundwater monitoring if the depth to groundwater is less than
25 feet, the RWQCBs will be able to determine if chemical contamination occurs.  If
contamination is eventually detected, additional testing might be proposed to determine if
pathogens are present in groundwater at depth.  To date, this has not been an issue of
concern at biosolids application sites. 

21-55. See Master Response 8.
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21-56. The issue of the generation of pathogenic aerosols from biosolids land application was
addressed in the draft EIR on pages 5-36 and 5-37 and in Appendix E of the draft EIR. 
Further discussion of the issue of worker exposure to aerosols was addressed in the
Response to Comments 15-1, 15-2, 40-2 and 44-12.  See discussion under Response to
Comment 40-2 for a description of Mitigation Measure 5-3, which recommends that
workers involved in the mixing, loading or spreading operations be provided respirators
or dust masks for added protection to reduce potential exposure.  The setbacks proposed
in the proposed GO are not based on specific modeling results, but are general and
designed to provide an adequate buffer between land application activities and various
beneficial uses.

21-57. The commenter cites research reported in a study entitled “Mobility and Solubility of Toxic
Metals and Nutrients in Soils Fifteen Years After Sludge Application” by McBride (1995),
to state his view of significant potential short-term and long-term impacts on soil
productivity from biosolids land applications, and requests further discussion and
documentation of this issue.

The SWRCB staff has reviewed scientific articles on potential land productivity impacts
from incorporation of biosolids containing low levels of metals, including the article cited.
This article’s author (McBride) was particularly concerned over the Part 503 Regulations’
allowable loading limits on the typically acidic soils of the northeastern United States, and
further documented the concern over biosolids applications to acidic soils in the
publication by Cornell Waste Management Institute entitled “The Case for Caution:
Recommendations for Land Application of Sewage Sludge and an Appraisal of the U.S.
EPA’s 503 Sludge Rules” (Cornell Waste Management Institute1997).  As the commenter
notes elsewhere in the comment letter, there remains some scientific controversy over this
issue.

One of the most thorough reviews of this issue was completed by the National Research
Council (NRC) in 1996, in the publication entitled “Use of Reclaimed Water and Sludge
in Food Crop Production” (National Academy of Sciences 1996).  This publication
included a review of the 1995 McBride paper.  The NRC did not conclude significant
impacts on land productivity from biosolids associated metals additions, except perhaps
on some types of acidic soils.

The USDA Agricultural Research Service recently analyzed this issue and reported its
findings in an article entitled “Long-term Effects of Biosolids Applications on Heavy Metal
Bioavailability in Agricultural Soils” (Sloan et al. 1996).  It concluded that biosolids-
applied cadmium was still in a form that is easily extracted from soil and readily available
for uptake by lettuce more than 15 years after application.  The other metals evaluated,
including chromium, copper, nickel, lead, and zinc, were not found to be more plant-
available.
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A review of this literature, including the above article and other similar studies, and
publications on soil conditions in California, concludes that metals toxicity and land
productivity impacts would largely be limited to certain unique soil conditions in
California (sandy, acidic, and with low organic matter content and low cation exchange
capacities).  This would impact certain metals-sensitive crops such as lettuce.  This issue,
was thoroughly and adequately discussed in the draft EIR, led to the conclusion that
potentially significant impacts could occur in certain situations.  Mitigation Measure 4-1
was developed to offset this potential impact.

Please note that the Pre-Application Report included at the end of the proposed GO
(Appendix A) requires a fairly complete characterization of soil conditions, including soil
pH and cation exchange capacity.  Mitigation Measure 4-1 recognizes the potential impact
on land productivity in certain soil conditions and places limitations on biosolids
applications or crop choice on these sites.  This mitigation measure is adequate as written
to address this issue.  (Please see the Response to Comment 26-28 for recommended
revisions to Mitigation Measure 4-1.)

21-58. Because the proposed GO is a statewide program and conditions in California vary
significantly, the EIR that has been prepared is necessarily programmatic in nature.  The
goal of the proposed GO and its EIR  is to provide regulatory control and environmental
evaluation only for those existing or proposed land application operations that can fully
comply with the biosolids quality, site physical characteristics and site management
conditions prescribed in the proposed GO.  The programmatic impact analysis is sufficient
to provide decision makers with the necessary environmental evaluation to support an
action on a permit request that meets all these parameters.  A checklist will be used by
RWQCB staff to determine if specific projects are subject to requirements of the GO.  If
proposed projects deviate from the conditions in the proposed GO and the EIR, the
RWQCBs will require that the applicant pursue individual waste discharge requirements
and undergo further CEQA review.

21-59. The SWRCB believes that the alternatives in the EIR gives decision makers a reasonable
range of options to consider in compliance with CEQA.  The SWRCB developed the
alternatives by first predicting the types of impacts that might occur, should the proposed
GO be implemented.  These alternatives were presented to the public through the scoping
process to determine if other feasible alternatives exist that would reduce the proposed
GO’s potentially significant adverse effects.  The Modified Provisions and Specifications
Alternative and the Land Application Ban Alternative are clearly capable of mitigating or
eliminating the identified potentially significant adverse effects; the alternatives proposed
by the commenter would also address some of the potentially adverse effects, primarily
those associated with public health risk.  But it is felt that the mitigation measures
proposed for the GO and the existing alternatives provide sufficient opportunities for the
decision maker to consider ways to avoid or minimize the potential adverse effects of the
project.
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The last alternative suggested by the commenter (separation of food processing sludges
from other organic sludges) would address only a small portion of the material intended
for regulation under the proposed GO.  The intent of the proposed GO is to regulate any
material meeting the definition of biosolids, and therefore, consideration of only food
processing sludges would not meet the project’s objectives.

21-60. Additional testing for other contaminants are not required because:

# The levels of unregulated contaminants are at extremely low levels in biosolids.

# Contaminants listed in comment were evaluated when developing the Part 503
regulations.  The EPA determined, either through risk assessments of detected
chemicals or elimination because of extremely low levels, that environmental risk did
not warrant testing and restrictions.

# Data indicates that the levels of contaminants are continually decreasing in biosolids
due to the implementation of pretreatment programs.

# EPA continually studies various pollutants in biosolids and will provide limits when
there is sufficient information that a health risk exists.

21-61. The levels of radionuclides in biosolids have and will continue to be reviewed.  Regulatory
responsibilities are shared by federal, state, and local agencies. 

The Nuclear Regulatory Commission (NRC) issues permits for disposal of radioactive
materials in the sewer system.  Concentrations and quantities of radionuclides are based
on a dose limit that could be received by an individual member of the public, assuming
certain conservative conditions in calculating the potential dose.

Another source of protection from radioactivity is the EPA Producer of Toxic Waste
(POTW) “pretreatment” program under the Safe Drinking Water Act.  This program is
designed to protect POTWs by preventing the introduction of pollutants (including
radionuclides) into sewer systems that would interfere with the operation of a POTW,
including interference with its use or disposal of sewage sludge.

In response to the request by John Glenn, the General Accounting Office (GOA) published
the report, “Actions Needed to Control Radioactive Contamination at Sewage Treatment
Plants.” in May 1994.  The report included a recommendation that NRC determine the
extent of the contamination and establish limits for radionuclide levels. 

Radioactivity in sewage sludge has also been examined by the EPA.  The EPA report
“Radioactivity in Sewage Sludge” stated that most radionuclides in sewage sludge were
present at low concentrations.  At most sites, sewage sludge contained radionuclides from
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medical treatment and research facilities.  Because of their short half-lives, the medical
contaminants were found to not produce a significant dose when sludge was land-applied

Requiring rigorous testing for radionuclides in biosolids is not necessary because POTWs
do test biosolids for radioactivity to protect its own workers from radioactive exposure.
NRC has developed a guidance document for POTWs for sampling and testing of biosolids
for radioactivity.

Ongoing testing by the NRC and EPA is occurring at sites with the highest potential for
contamination.  This effort is expected to confirm previous testing, which found the levels
of radionuclides in biosolids contribute insignificantly to background radiation levels. 

21-62. Under the proposed GO, groundwater monitoring is required when biosolids are land
applied more then twice in a 5-year period when depth to groundwater is less than 25 feet.
The RWQCB Executive Officer also has the authority to require additional monitoring if
deemed necessary for site-specific reasons.  This monitoring is considered adequate to
protect public health because of the proposed GO’s other required precautions, including
sludge treatment before land application and setbacks from domestic water supply wells
(the setback is greater than that required for septic tanks).

21-63. The proposed GO already precludes application of biosolids on slopes steeper than 10%,
unless an erosion and sediment control plan is prepared by a qualified professional, as
described in the GO.  The erosion control plan shall describe the site conditions that justify
application of biosolids to the steeper slopes and shall specify the application and
management practices necessary to ensure containment of the biosolids on the application
site and to prevent soil erosion.  The proposed GO also does not permit biosolids
applications in areas subject to gully erosion.  Further, the proposed GO precludes
application of biosolids to water-saturated ground and during periods of rain sufficient to
cause runoff to leave the application site.  The proposed GO requires groundwater
monitoring when biosolids would be applied in coarse-textured soils in which groundwater
is less than 25 feet below the surface.  Although the commenter is correct in that coarse-
textured soils may allow relatively rapid movement of leachate to groundwater, 25 feet of
soil thickness is considered adequate to protect the groundwater from biosolid-derived
pollutants.  The Cornell Waste Management Institute’s recommendations are effectively
included in the proposed GO.

21-64. The commenter recommends incorporating the recommendations of the Cornell Waste
Management Institute study (Cornell Waste Management Institute 1999) into the GO
requirements.  These include considering expanding pathogen testing to include fecal
coliform and salmonella, and require non-detection of salmonella for Class A sludge (page
34).

Comment noted.  SWRCB staff has relied on the testing requirements specified in the Part
503 regulations to meet the definitions for Class A and Class B biosolids with exception



California State Water Resources Control Board June 30, 2000
General Waste Discharge Requirements for Chapter 3.  Comments and
Biosolids Land Application Responses to Comments
Final Statewide Program EIR 3-67

to Salmonella testing.  If EPA testing requirements change or more restrictive mandates
are developed, then the SWRCB can consider amending the proposed GO to incorporate
such requirements.  

21-65. The CWMI comments are, in several parts, oriented at conditions in the northeastern
United States, where importing of biosolids is a very real issue.  However, from a
conceptual standpoint, biosolids derived from out of state are applicable under the
proposed GO.  Such cases are not believed to be an issue since the U.S. EPA’s risk-based
standards are derived from the National Sewage Sludge Survey.  Also, other than highly
treated agricultural products, biosolids management in California is mostly internal with
some export to other states.  Thus, the EIR is addressing reasonably anticipated land
applications of biosolids under the proposed GO. 

21-66. This comment refers to a CWMI recommendation regarding application of Class B
sludges.  The proposed GO provides a conservative approach to regulating Class B
biosolids, with setback requirements, storage and application timing controls, and
restrictions on the timing of growing crops or introducing grazing animals at application
sites.  The ecological and animal health effects have been thoroughly reviewed in this EIR
(see Chapters 4, 5 and 7).  A consideration of necessity has not been included in the
proposed GO and is not considered appropriate.

21-67a. Regulation of Exceptional Quality biosolids by the proposed GO should not be viewed as
an exemption.  Such applications not applicable to the proposed GO may be issued
individual waste discharge requirements, as determined on a case-by-case basis.

21-67b. Master Responses 13, 14, 15, 16 and 17 generally describe the basis for the analysis of
potential surface and groundwater quality impacts in the EIR regarding EPA’s risk
assessments conducted for the Part 503 regulations, additional protective measures in the
proposed GO, and the authority of RWQCB staff to use monitoring and professional
judgement to determine if a specific biosolids application project will protect water quality.
Biosolids application projects that qualify under one of the proposed GO’s allowed
exemptions for application rate or field size would continue to still be regulated by public
health law and local ordinances.  Any applications of the size and extent required for an
exemption, given the requirement for EQ-level treatment, would be more conservative than
application rates used for the Part 503 regulations risk assessments.  Therefore, the master
responses listed above provide the basis for evaluating the potential water quality impacts
of those exemptions.  The analysis in the EIR includes potential impacts of the entire GO
program; individualized analyses of the listed exemptions to the proposed GO are not
deemed necessary.

21-67c. Biosolids not subject to the proposed GO may be subject to other regulatory processes,
such as California Department of Food and Agriculture labeling requirements and
individual WDRs.  The description of all potential regulatory processes, including the
application process for a waiver or individual waste discharge requirement, is not relevant
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to the impact analysis in this EIR.  These are existing processes not affected by the
proposed GO.

21-68. There have been few studies of the concentrations of viable cryptosporidia oocysts in
biosolids.  As stated on draft EIR pages E-11 through E-14, no outbreaks of the disease
have been associated with biosolids to date.  Flooding of pastures where cattle graze has
been a source of cryptosporidium when downstream water treatment facilities have
operated at maximum efficiency.  A great deal of research and upgrading of facilities has
been underway to protect public water supplies from the potential presence of
cryptosporidium and giardia, two protozoans which have been emerging pathogens of
concern.

Research indicates that the protozoan parasites are largely killed during anaerobic sludge
digestion.  They do occur in large numbers in anaerobically digested sludge, but previous
testing methods could not assess long-term viability.  New methods can assess the viability
of these organisms, but these methods have not yet been applied to biosolids.  The parasites
are unlikely to survive longer than enteric bacteria or viral pathogens in the biosolids after
land application (Dr. Charles Gerba pers. comm.).  They are inactivated rapidly at warm
temperatures and under low moisture conditions.

21-69. See Master Response 6.

21-70. For concerns about enforcement, see Master Response 1.  Many generators are also
dischargers and are therefore covered by the proposed GO.  There are numerous federal,
state, and regional regulations applicable to generators that are not part of the proposed
GO.  These include: sewage sludge regulations (40 CFR Part 503), landfill requirements
(40 CFR Parts 257 and 258), the Clean Air Act, and the Resource Conservation and
Recovery Act.  Furthermore, the biosolids must meet the requirements of the proposed GO,
regardless of whether the generator or discharger is responsible.

21-71. See Master Response 1.

21-72. The National Sewage Sludge Survey has documented the quality of sewage sludge on a
national level.  This information, combined with data submitted during the GO application
process, sufficiently characterizes the material proposed for land application.  All testing
must be performed by a Department of Health Services-certified laboratory. Such
laboratories are subject to periodic Quality Control/Quality Assurance evaluations.  Testing
of biosolids, as required by the federal regulations, vary depending on the size of the
wastewater treatment plant.  Seasonal fluctuations that would cause a municipal sludge to
be classified as a hazardous waste are not known to occur.

21-73. Finding 22 of the proposed GO has been modified to read “Environmental Impact Report”
instead of Mitigated Environmental Impact Report. 
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21-74. As described in Master Response 14, the EIR does not regard groundwater monitoring as
mitigation for potential impacts.  Similarly, surface water quality monitoring would not
reduce potential surface water quality impacts.  SWRCB staff believes surface water
quality monitoring at all biosolids application sites is not necessary.  SWRCB staff reserves
the right to require monitoring if there is any indication that contamination may be
occurring.  This monitoring could be conducted by the SWRCB staff, by staff at each
RWQCB, or the GO program could be amended to require individual application projects
to conduct surface water quality monitoring.

21-75. Provision No. 15 in the proposed GO allows for the RWQCB to enter the site and sample
for substances or parameters to evaluate compliance.  Enforcement of all waste discharge
requirements, with listed penalties, may be found in Chapter 5 of the California Water
Code.

21-76. The 30-day requirement is established from the “Technical Support Document for
Reduction of Pathogens Vector Attraction in Sewage Sludge” by Eastern Research Group
for the United States Environmental Protection Agency, Document No. PB93110609, p.
2-11 to 2-15, 1992.  The 33-foot filter strip requirement was taken from “Soil and Water
Conservation for Productivity and Environmental Protection” by Frederick R. Troeh,
Prentice-Hall Inc., Englewood Cliffs, N.J., 07632, p. 263 to 264, 1980.  The controls
established in those documents were subjected to technical review and are considered
effective.

21-77. In most cases, biosolids must undergo testing to show that it is not hazardous waste.  The
testing is based on CCR Title 22, Division 4.5, Chapter 11 requirements (Identification and
Listing of Hazardous Waste).  The requirements contain an extensive list of pollutants for
which biosolids must be tested.  The public has access to all testing results.  This
requirement is clearly stated in the proposed GO (Prohibition 11).  

Only after the biosolids have passed all the tests in the requirements can the material be
considered for land application under the proposed GO.  A preapplication report, which
lists additional testing results that must be reported, must be filed with the RWQCB.
Testing of individual truckloads of biosolids would be very costly and the need is not
supported by existing data on municipal sludge quality.  Pretreatment programs and
periodic sludge quality testing are designed to avoid the presence of pollutants at hazardous
levels in sludge destined for land application.

21-78. See Response to Comment 21-77.

21-79. Saturated soil at the point of application is where the biosolids and soil interface.  This is
usually at the surface of the soil.

21-80. This prohibition has been revised to be less subjective.  The text of the proposed GO, as
found in Prohibition No. 15 of Appendix A, now reads as follows: 
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The application of biosolids in areas where biosolids are subject to gully
erosion or washout offsite is prohibited.

There is no evidence that the prohibitions in this comment are needed to fully protect
public health and water quality.

21-81. See Master Response 6.

21-82. Class B biosolids receive less treatment for potential pathogens and therefore have a higher
probability to contain significantly higher pathogens.  Accordingly, discharges from such
sites have more potential for adverse effects off site and therefore require more precaution
when land-applied. 

21-83. See Master Response 3.

21-84. The Executive Officer is supported by RWQCB staff, which can include registered civil
engineers, certified geologists, certified engineering geologists, and certified
hydrogeologists specializing in water quality issues.  As specified in the proposed GO in
Appendix A of the draft EIR and the final EIR, the setback cannot be less than 100 feet.
This is the setback specified for domestic wells from animal or fowl enclosures as specified
in the Water Well Standards: State of California, Bulletin 74-81.

21-85. The commenter states that the EIR should include more information on biosolids storage
facilities.  The storage areas in question are only intended for use for less than 7 days and
that storage facilities are required to be covered within 24 hours.  The GO requires a cover
to be maintained until applied.  

21-86. See Responses to Comments 14-3, 14-5 and 14-17.

21-87. As part of the proposed mitigation for this project, Mitigation Measure 4-3 would require
the state to track and identify biosolids application sites.  The system and its records would
be kept indefinitely and would be available to prospective land buyers.

21-88. The Pre-Application Report requires a map that shows the surrounding area, including
wells.  USGS maps and Department of Water Resources records usually include known
historical wells.  As such, further elaboration is believed unnecessary.

21-89. The character of biosolids coming from a particular source does not differ significantly, so
testing every truck is unwarranted.  Testing frequencies are established in federal
regulations and vary with the size of the wastewater treatment plant.  The proposed GO
requires that data to be submitted to the RWQCB.  See Responses to Comments 21-75 and
21-77.
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21-90. The necessity of this requirement is unsubstantiated in the comment and not believed to
be necessary to protect the environment.

21-91. The validity of tracking pollutants in the soil is deemed to have little benefit, and is an
unnecessary cost to the citizens and dischargers that accept biosolids.  The EPA risk
assessment established cumulative pollutant loading rates based on additions of biosolids
to the soil. The state is proposing a similar program.  As such, tracking of pollutants in the
soil does not measure compliance.  Pathogens are not deemed to persist.  Other pollutants
are not expected to be significant.

21-92. The need to require surface water monitoring by individual farmers who use biosolids is
not justified by the findings of the EIR.  It is acknowledged that such monitoring would
add to the knowledge bases regarding this material and the water quality impacts from use
of fertilizers as a whole.  However, the need for individual farmers to monitor their
tailwater, runoff, and tilewater solely because of the use of biosolids is not justified given
the controls contained in the proposed GO.

21-93. The reference to “Category b” in the last sentence of the third paragraph on page ES-7 is
correct.

21-94. See Master Responses 7 and 8 for a full discussion of these restrictions on reentry. 

The text of Mitigation Measures 4-2 and 5-2 are apparently confusing.  In response, the
second sentence of each mitigation measure is revised as follows:

The proposed GO should also be revised to prohibit grazing animals from
using a site require that grazing of animals be deferred for at least 60 days
after.....

This same text change has been made in Table 15-1.

21-95. Comment noted; the second sentence of the last paragraph on p. 5-34 is amended as follows:

The proposed GO contains sufficient provisions to prevent such occurrences
(setbacks, minimum distances to wells, minimum depth to groundwater, runoff
controls, and prohibitions to long-term storage piles where concentrations of
pathogens might be higher if leached to groundwater.

21-96. See Master Response 13 and Response to Comment 21-8.

21-97. Table 15-1, “Mitigation Monitoring Program” has been revised and is included as Appendix
C of this document.
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21-98. The commenter stated that the EIR failed to provide public agencies and the public with
detailed information about the effect of the proposed project, failed to provide mitigation
measures to reduce significant impacts, and did not adequately analyze alternatives.  The
SWRCB does not agree with the commenter’s opinion.  The EIR was prepared with a
sufficient degree of analysis to provide the decision makers with information while enables
them to intelligently take account of environmental consequences when making the decision
whether to approve the project.  SWRCB staff prepared this EIR in good faith and with full
public disclosure.  A team of qualified individuals developed the EIR and conducted peer
review of the analysis.  SWRCB staff worked closely with the technical consultants and
independently reviewed the entire EIR.  Public scoping meetings were conducted to solicit
comments from the public regarding the proposed GO, public hearings were held to inform
the public and agencies of the potential environmental impacts of implementing the
proposed GO, and alternatives consistent with the State CEQA Guidelines were evaluated.
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